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© A mother board to-daughter-board electrical 
connector (2) comprises a metal housing (8) 
having mounting feet (58) for securing it to a 
mother circuit board (MB), and a rocker assem- 
bly (10) consisting of an elastomeric electrical 
connector element (4) and a metal spring sup- 
port (6) fixed together in intemested relation- 
ship. The connector element (4) has an upright 
arm (14) and a transverse arm (16), a first node 
(22) projecting from the upright arm (14) and a 
second node (26) projecting from the transverse 
arm (16). Printed conductors (28) on the con- 
nector element (4) have contact surfaces (30,32) 
extending over the nodes (22,26). The metal 
support (6) has trunnions (44) which engage in 
circular openings (60) in side plates (50) of the 
housing (8). The daughter circuit board (DB) 
can be inserted into the housing (8) in a vertical, 
pre-loaded position and can be tilted towards 
the rocker assembly (10) so as to be latched 
thereagainst by latching tongues (56) on the 
housing (8), in a connecting position, in which 
conductors (PC2) on the daughter board (DB) 
engage respective ones of the contact surfaces 
(30) on the first node (22). The contact surfaces 
(32) on the second node (26) engage the con- 
ductors (PC1) on the mother board (MB). As the 
daughter board (DB) is tilted to its connecting 
position, the rocker assembly (10) is tilted in the 
same direction against the resilient action of the 
spring support (6) whereby contact surfaces 
(30) on the first node (22) are spring loaded 
against the conductors (PC2) of the daughter 
board (DB). 
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This invention relates to an elastomeric electrical 
connector before connecting conductors on a daugh- 
ter circuit board to respective conductors on a mother 
circuit board. 

There is disclosed in US-A-4,693,529, an electri- 
cal connector for inter connecting first conductors on 
a mother circuit board to respective second conduc- 
tors on a daughter circuit board, the connector com- 
prising; an elastomeric connector element having first 
and second substantially orthogonally projecting 
nodes and third conductors each having a first con- 
tact circuit on the first node and a second contact sur- 
face on the second node; and a housing receiving the 
connector element, the housing having means for se- 
curing it to the mother board with the second contact 
surfaces engaging respective ones of the first con- 
ductors, and means for latching the daughterboard to 
the housing in a latched position with the first contact 
surfaces engaging respective ones of the second 
conductors. 

A disadvantage of using an elastomeric element 
for supporting the third conductors is that, in time, the 
elastomeric material of the connector element tends 
to set thereby impairing the electrical connection be- 
tween the conductors of the mother and daughter cir- 
cuit boards. 

According, therefore, to the present Invention, an 
electrical connector as defined in the second para- 
graph of this specification is characterized in that the 
elastomeric connector element is mounted in the 
housing on a spring support so as to be rockable 
against the action thereof by the act of latching the 
daughter board to the housing, whereby in the latched 
position of th e daughter board the first contact surfac- 
es are spring loaded by said spring support against 
the second conductors. 

Thus, the first contact surfaces will follow the set 
of the elastomeric material of the connector element, 
should such set occur over the passage of time. 

The spring support is preferably L-shaped, the 
elastomeric connector element also being L-shaped 
and being inter nested in the spring support. 

The third conductors are preferably printed on to 
the elastomeric material of the elastomeric connector 
element. 

According to the embodiment described herein, 
the eiastomeric connector element is fixed, for exam- 
ple by means of an adhesive, to the spring support, 
the spring support being rockable about pivot means 
comprising part circular trunnions projecting from op- 
posite ends of the support and being rotatably. re- 
ceived in respective holes in opposite side walls of the 
housing. The end edges of each trunnion define a slot 
into which projects a spur in the housing thereby lim- 
iting the rocking movement of the elastomeric con- 
nector element. The angular position of the connector 
element and the spring support is thereby controlled 
as the connector is being assembled to the mother 



board and during insertion of the daughter board into 
the housing. 

The nodes, and thus the first and second contact 
surfaces of the elastomeric connector element are 

5 preferably smoothly arcuate so that by virtue of the 
rocking action of the connector element, the first con- 
tact surfaces wipe against the conductors of the 
daughter board and the second contact surfaces of 
the connector element wipe against the conductors of 

10 the mother board. Thus oxide or otherfouling is wiped 
from the contact surfaces of the connector element 
and those of the board conductors as the daughter 
board approaches its latched position. 

The daughter board may be fixed in its latched 

15 position between latching tongues on the housing 
and an inclined flap projecting from a wall of the hous- 
ing. 

The terms mother board and daughter board as 
used herein include circuit cards and other substan- 
20 tially rigid substrates having conductors provided 
thereon by printing or by other means. 

An embodiment of the present invention will now 
be described by way of example with reference to the 
accompanying drawings in which; 
25 Figure 1 is an enlarged, front isometric view of an 
end portion of an elastomeric, mother-board-to 
daughter board* electrical connector element 
having printed conductors thereon; 
Figure 2 is a front isometric view of a metal spring 
30 support for the elastomeric connector element; 

Figure 3 is an enlarged front isometric view of an 
end portion of a rocker assembly comprising the 
elastomeric connector element fixed to the spring 
support, the printed conductors of the connector 
35 element not being shown; 

Figure 4 is a front isometric view of the rocker as- 
sembly, the printed conductors of the connector 
element not being shown; 
Figure 5 is a rear isometric view of a metal hous- 
40 ing for receiving the rocker assembly for pivotal 
movement therein, thereby to provide a mother 
board to daughter board electrical connector; 
Figure 6 is a rear isometric view of the mother 
board to daughter board connector with a daugh- 
45 ter board positioned for insertion thereinto; 

Figure 7 is an enlarged, fragmentary sectional 
view taken on the lines 7-7 in Figure 6; 
* Figure 8 is an exploded isometric view of the 
mother board to daughter board connector, the 
so printed conductors of the connector element not 
being shown; 

Figure 9 is a front isometric view illustrating the 
mounting of the rocker assembly to the metal 
housing, the printed conductors on the connector 
55 element not being shown; 

Figure 10 is a rear isometric view of the mother 
board-to-daughter board connector with the 
daughter board inserted therein in a preloaded 
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position; 

Figure 11 is a rear isometric view of the mother 
board to daughter board connector showing the 
daughter board therein in a latched, connected 
position; and 

Figure 12 is a front isometric view showing the 
mother board-to-daughter board connector 
mounted on a mother board with the daughter 
board in its latched, connected position. 
The mother board-to-daughter board electrical 
connector 2 (Figures 6 and 8 to 12) for mounting on 
a mother board MB (Figure 12) having a row of printed 
conductors PC1 thereon connected to circuitry (not 
shown) thereon, comprises an elastomeric electrical 
connector element 4 (Figures 1,3, 4. 8 and 9) a metal 
spring support 6 (Figures 2 to 4, 6 and 8 to 1 1 ) for the 
connector element 4 and a metal housing 8 (Figures 
5, 6 and 8 to 12) for a rocker assembly 10 (Figures 3, 
4, 6 and 9 to 11) consisting of the connector element 
4 fixed to the spring support 6. A daughter board DB 
has, as shown in Figure 6, 10 and 11, a row of printed 
conductors PC2 thereon connected to circuitry (not 
shown) on the board DB. The connector 2 is for con- 
necting respective conductors PC2 on the daughter 
board DB to respective conductors PC1 on the moth- 
er board MB. The daughter board DB may. for exam- 
ple, be a single in-line memory module. 

As best seen in Figure 1 , the elastomeric connec- 
tor element 4 comprises an elongate, substantially L- 
cross section, one piece elastomeric body 12 consist- 
ing of an upright arm 14 and a rearward transverse 
arm 16 connected to the arm 14 by way of a bight 18 
and extending at right angles to the arm 14. The up- 
right arm 14 is substantially planar excepting that 
proximate to its free top edge 20, remote from the 
bight it 1 8 is formed with a forwardly convex, smoothly 
arcuate first node 22 which extends along the full 
length of the arm 14. The arm 16 is also substantially 
planar excepting that proximate to its rear edge 24 it 
is formed with a downwardly convex second node 26 
which projects orthogonally with respect to the node 
22. The forward and lower faces 25 and 27, respec- 
tively, of the elastomeric body 12 have printed there- 
on a longitudinally extending row of metal conductors 
28. Each conductor 28 extends from the top edge 20, 
over the first node 22 to provide a first forwardly bow- 
ed, smoothly arcuate contact surface 30. From the 
surface 30, each conductor 28 extends down the up- 
right arm 14, over the bight 18, across the lower face 
27 of the arm 16 and over the second node 26 to pro- 
vide a second contact surface 32 which is downward- 
ly bowed and is smoothly arcuate. 

The metal spring support 6 which has been 
stamped and formed from a single piece of spring 
metal stock, comprises an upright, forward support 
plate 34 and a rearward, transverse support plate 36 
extending at right angles to the plate 34. The plates 
34 and 36 are connected by a bight 38. There projects 



forwardly from the top edge of the plate 34, along its 
full length, and at right angles to the plate 34, a planar 
flange 40. Afurther planar flange 42 projects from the 
rear edge of the plate 36, downwardly and at right an- 
5 gles thereto. At each end of the spring support 6, 
there projects from a respective end edge 43 of the 
support 6, at the bight 38, a part circular spring trun- 
nion 44. The trunnion 44 has been stamped and 
formed with the remainder of the support 6 and is ae- 
ro cordingly formed integrally therewith. Each trunnion 
44 defines a rearward slot 46 in its periphery, above 
the support plate 36, the slot 46 being defined by an 
upper edge 45 and a lower edge 47, as best seen in 
Figure 7. 

15 In order to provide the rocker assembly 10, the 
connector element4 is assembled to the support 6, as 
best seen in Figures 3 and 4. In order to fix the elas- 
tomeric connector element 4 and the spring support 
6 together, in Internested relationship, the top edge 
20 20 of the upright arm 14 of the element 4 is secured 
by means, for example, of an adhesive to the under- 
side of the flange 40 of the support 6, the rear face of 
the upright arm 14 is secured to the forward face of 
the plate 34 of the support 6 by means, for example. 
25 of the adhesive, the upper face of the arm 16 of the 
element 4 is fixed to the underside of the plate 36 of 
the support 6 by means, for example, of the adhesive 
and the rear edge 24 of the arm 16 of the element 4 
is fixed to the forward face of the flange 42 of the plate 
30 36 by means, for example, of the adhesive. 

As best seen in Figure 5, the housing 8 which has 
been stamped and formed from a single piece of 
sheet metal stock, comprises an elongate front plate 
48 and opposite, parallel side plates 50 each project- 
35 ing from a respective end of the plate 48 at right an- 
gles thereto. The front plate 48 has a forwardly in- 
clined, bottom, daughter board abutment flap 52 ex- 
tending along the full length of the plate 48 but being 
free of the side plates 50. There projects from a top 
40 edge 51 of each side plate 50, a forwardly directed 
and upwardly inclined daughter board locking tab 54 
co-planar with the plate 50 and having a struck out 
daughterboard latching tongue 56 projecting oblique- 
ly inwardly of the housing 8 and having a free latching 
45 end 57. There project from a bottom mounting edge 
55 of each side plate 50, two spaced anchoring legs 
58 for force fitting into respective holes (not shown) 
in the mother board MB. Each leg 58 has laterally pro- 
jecting retention barbs 59 and a central opening 51 to 
50 provide lateral resilience. Between each pair of legs 
58, and thereabove, is a side plate 50 formed with a 
circular, through hole 60 from the edge of which pro- 
jects generally forwardly, an abutment spur 62 having 
opposed, upper and lower abutment faces 64 and 66, 
55 respectively, as best seen in Figure 7. 

As indicated in Figure 9, the rocker assembly 10 
is mounted to the housing 8 in the direction of the ar- 
row A, with the node 22 leading, so that the assembly 
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10 is received between the side plates 50, and the re- 
silient trunnions 44 are inserted into respective ones 
of the holes 60 so that each spur 62 is received in the 
slot 46 of a respective trunnion 44 as best seen in Fig- 
ure 7. When it has been mounted to the housing 8. the 
rocker assembly 10, can be rocked relative to the 
housing 8, between a daughter board receiving, a first 
angular end position (Figure 10) and a daughter board 
connecting second angular end position (Figures 11 
and 12), about the pivots provided by the engage- 
ment of the trunnions 44 in the holes 60. In said f irst 
angular position, the upright arm 14 and the support 
plate 34 of the assembly 10 extend in a substantially 
vertical plane, with the lower edge 47 of each slot 46 
engaged against the abutment face 66 of the respec- 
tive spur 62. In the second angular position of the 
rocker assembly 10, the upright arm 14 and the sup- 
port plate 34 are rearwardly inclined with the edge 45 
of each slot 46 in engagement with the upper abut- 
ment face 64 of the respective spur 62. As shown in 
Figure 7, the angular movement of the assembly 10, 
as determined by the faces 64 and 66 of the spur 62, 
amounts to about 20°, as indicated by the arrow B in 
Figure 7. When assembled, as described above, the 
mother board to daughter board connector 2 is mount- 
ed to the mother board MB (Figure 12) by press fitting 
the mounting legs 54 into appropriately positioned 
holes in the board MB so that the housing 8 is fixed 
thereto with the mounting edges 55 of the side plates 
50 engaging the board MB. Since the downwardly 
bowed contact surfaces 32 of the conductors 28 nor- 
mally project slightly below the edges 55, the contact 
surfaces 32 engage respective conductors PC1 on 
the board MB when the connector 2 has been mount- 
ed thereto. 

The daughter board DB is initially inserted verti- 
cally into the connector 2 in the direction indicated by 
the arrow C in Figure 6, into a pre-loaded position be- 
tween the front plate 48 of the housing 8 and the as- 
sembly 10. until the leading edge of the daughter 
board DB bottoms on the mother board MB, the as- 
sembly 1 0 being in its first angular position. As shown 
in Figure 10. the board DB is retained in its vertical 
position, by the engagement of the lateral edges of 
the board DB against the forward end parts of the 
latching tongues 56 and by the engagement of the 
board DB against the front plate 48 of the housing 8. 
In order to connect each conductor PC2 on the daugh- 
ter board DB to a respective conductor PC1 on the 
mother board MB, the board DB is tilted towards the 
assembly 10, as indicated by the arrows D in Figure 
1 0, against the resilient action of the latching tongues 
56! the tongues 56 being deflected outwardly by the 
lateral edges of the board DB until the board DB has 
passed the latching ends 57 thereof so that the ton- 
gues 56 resile, whereby the board DB is latched be- 
hind the ends 57, in its connecting position, as shown 
in Figures 11 and 12, with the leading end margin of 



the board DB secured against the inclined abutment 
flap 52 of the front plate 48 of the housing 8. The 
board DB is accordingly secured in its connecting 
position. As the board DB is being tilted, as described 
5 above, in the direction indicated by the arrows D, the 
conductors PC2 on the board DB impinge against the 
contact surfaces 30 of the conductors 28 of the elas- 
tomeric connector element 4, so that the assembly 10 
is tilted back against the resilient action of the spring 
10 support 6, about the pivots provided by the trunnions 
44 and the holes 60. As the assembly is tiled back by 
the board DB, the plates 34 and 36 and the bight 38 
of the spring support 6 are resiliently bent, so that the 
contact surfaces 30 are spring loaded against the 
is conductors PC2 of the daughter board DB in its latch- 
ed, connecting position. During the tilting movement 
of the board DB, the conductors PC2 thereof tangen- 
tially engage, and wipe against, the bowed contact 
surfaces 30, and the bowed contact surfaces 32 of 
20 the conductors 28 on the node 26 rotate against, and 
thus wipe,., respective conductors PC1 on the mother 
board MB, this being allowed by virtue of the resil- 
ience of the spring support 6. These wiping actions 
serve to remove any oxide or other fouling that may 
25 be present on the engaging conductive surfaces. The 
location of the free latching ends 57 of the latching 
tongues 56 and the angle of the flap 52 are so chosen 
that in the connected position of the daughter board 
DB, the conductors PC2 thereof are spring loaded, as 
30 described above, against the contact surfaces 30 of 
the conductors 28. 

The board DB can be removed from the connec- 
tor 2 by releasing the tongues 56 from the board DB 
by means of a simple tool, for example a screwdriver. 

35 

Claims 

1. An electrical connector (2) for interconnecting 

40 first conductors (PC1) on a mother circuit board 

(MB) to respective second conductors (PC2) on 
a daughter circuit board (DB), the connector (2) 
comprising; 

an elastomeric connector element (4) hav- 

45 ing first and second substantially orthogonally 

projecting nodes (22,26) and third conductors 
(28) each having a first contact surface (30) on 
the first node (22) and a second contact surface 
(32) on the second node (26); 

50 and a housing (8) receiving the connector 

element (4), the housing (8) having means (58) 
for securing it to the mother board (MB) with the 
second contact surfaces (32) engaging respec- 
tive ones of the first conductors (PC1), and 

55 means (54,56) for latching the daughter board 

(DB) to the housing (8) in a latched position with 
the first contact surfaces (30) engaging respec- 
tive ones of the second conductors (PC2); 
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characterized in that the elastomeric con- 
nector element (4) is mounted in the housing (8) 
on a spring support (6) so as to be rockable 
against the action thereof by the act of latching 
the daughter board (DB) to the housing (8), 5 
whereby in the latched position of the daughter 
board (DB) the first contact surfaces (30) are 
spring loaded by said spring support (6) against 
the second conductors (PC2). 

10 

An electrical connector (2) as claimed in Claim 1 , 
in combination with the mother board (MB) and 
the daughter board (DB), characterized in that the 
housing (8) is secured to the mother board (MB) 
by the securing means (58), with each second 15 
contact surface (32), which is smoothly arcuate, 
in tangential engagement with a respective con- 
ductor (PC1) on the mother board (MB), the 
daughter board (DB) being received in the hous- 
ing (8) in a substantially vertical position, each 20 
conductor (PC2) facing a respective one of the 
first contact surfaces (30), which are smoothly 
arcuate, of the electrical connector element (4), 
the daughter board (DB) being tiltable from its 
vertical position, against the connector element 25 
(4) to cause it to rock so that each first contact 
surface (30) wipes against a respective one of 
the second conductors (PC2) and each second 
contact surface (32) wipes against a respective 
one of the first conductors (PC1 ), until the daugh- 30 
ter board (DB) has reached its latched position. 

A connector as claimed in Claim 1 or 2, charac- 
terized in that the connector element (4) is rock- 
able about pivot means on said spring support 35 
(6). the pivot means comprising part circular 
spring trunnions (44) each defining a slot (46) in 
its periphery, each trunnion (44) rotatably engag- 
ing in a respective opening (60) in the housing (8), 
a spur (62) on the housing (8) protruding into 40 
each slot (46). 

A connector as claimed in Claim 3, characterized 
in that the spring support (6) has opposite ends 
from each of which a respective trunnion (44) 45 
projects intermediate the first and second nodes 
(22,26) of the connector element (4). 

;. A connector as claimed in any one of the preced- 
ing claims, characterized in that the housing (8) so 
has a front plate (48) joining opposite side plates 
(50), the connector element (4) and the spring 
support (6) being of substantially L-shaped cross 
section and being internested with each other 
and each having an upright arm (25,34) and a 55 
transverse arm (16,36). the first node (22) pro- 
jecting from the upright arm (14) of the connector 
element (4) at a position remote from the trans- 



verse arm (16) thereof, towards the front plate 
(48) of the housing (8) and the second node (26) 
projecting from the transverse arm (16) of the 
connector element (4) at a position remote from 
the upright arm (14) thereof and protruding below 
bottom mounting edges (55) of the housing (8), 
for engaging the mother board (MB). 

6. A connector as claimed in Claim 5, characterized 
in that the latching means comprise latching tabs 
(54) projecting forwardly and upwardly from top 
edges (51) of the side plates (50), each tab (54) 
having a latching tongue (56) with a rearwardly 
directed latching end (57) located back from the 
front plate (48), the front plate (48) having a for- 
wardly, and downwardly, inclined bottom abut- 
ment flap (52), for engagement by the daughter 
board (DB) when in its latched position. 

7. A connector as claimed in Claim 6, characterized 
in that the latching tabs (54) in cooperation with 
the inclined flap (52) serve to lock the daughter 
board (DB) in its latched position. 

8. A connector as claimed in Claim 3 or 4, charac- 
terized in that each spring trunnion (44) is formed 
integrally with a respective edge of the spring 
support (6). 

9. A connector as claimed in Claim 4 or 8, charac- 
terized in that said openings (60) are formed in 
opposite side plates (50) of the housing (8), each 
spur (62) projecting from an edge of said respec- 
tive opening (60) and having a f irst abutment face 
(66) normally engaging one edge (47) of the slot 
(46) and a second and opposite abutment face 
(64) normally spaced from the other edge (45) of 
the slot (46), for engagement with said other edge 
(45) in the latched position of the daughter board 
(DB). 

10. A connector as claimed in any one of the preced- 
ing claims, characterized in that the third conduc- 
tors are printed conductors (28) on the elastome- 
ric material of the elastomeric connector element 
(4). 
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(54) Mother board-to-daughter board elastomeric electrical connector 



(57) A mother board to-daughter-board electrical 
connector (2) comprises a metal housing (8) having 
mounting leet (58) for securing it to a mother circuit board 
(MB), and a rocker assembly (10) consisting of an elas- 
tomeric electrical connector element (4) and a metal 
spring support (6) fixed together in internested relation- 
ship. The connector element (4) has an upright arm (14) 
and a transverse arm (16). a first node (22) projecting 
from the upright arm (14) and a second node (26) pro- 
jecting from the transverse arm (16). Printed conductors 
(28) on the connector element (4) have contact surfaces 
(30.32) extending over the nodes (22.26). The metal 
support (6) has trunnions (44) which engage in circular 
openings (60) in side plates (50) of the housing (8). The 
daughter circuit board (DB) can be inserted into the 
housing (8) in a vertical, pre-loaded position andean be 
tilted towards the rocker assembly (10) so as to be 
latched thereagainst by latching tongues (56) on the 
housing (8), in a connecting position, in which conduc- 
tors (PC2) on the daughter board (DB) engage respec- 
tive ones of the contact surfaces (30) on the first node 
(22). The contact surfaces (32) on the second node (26) 
engage the conductors (PC1 ) on Ihe mother board (MB). 
As the daughter board (DB) is tilted to its connecting po- 
sition, the rocker assembly (10) is tilted in the same di- 
rection against the resilient action of the spring support 
(6) whereby contact surfaces (30) on the first node (22) 
are- spring loaded against the conductors (PC2) of the 
daughter board (DB). 
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